Circadian rhythms, adrenergic hormones and trafficking of hematopoietic stem cells.
Under homeostasis, small numbers of haematopoietic stem cells (HSCs) are detectable in the bloodstream of mammals, but the mechanisms of their trafficking are unknown. It has been shown that circulating HSCs exhibit marked circadian fluctuations due to standard cycles of 12 h light/12 h darkness. Circadian HSCs oscillations are strongly altered when mice are subjected to continuous light for two weeks or to a jet lag. In addition, circulating HSCs fluctuate in antiphase with the expression of the chemokine CXCL12 in the bone marrow microenvironment. Circadian HSC trafficking and expression of CXCL12 are modulated by core genes of the central clock through rhythmic secretion of adrenergic hormones from nerve terminals of the sympathetic nervous system (SNS) in the bone marrow. This review summarizes recent findings on the circadian regulation of HSC release in the bone marrow examining the molecular mechanisms through which the central molecular clock regulates CXCL12 in bone marrow stromal cells through rhythmic secretion of adrenergic hormones locally delivered in the bone marrow by nerve terminals from the SNS. The circadian HSCs trafficking during steady-state conditions, may promote the maintenance of haematopoiesis through the life of individuals.